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Not having a t t ended  t h e  prev jous  i n t e r n a t i o n a l  congresses  of v i ro logy ,  
T was p l e a s a n t l y  s u r p r i s e d  t o  f i n d  a g e n e r a l l y  h igh  leve l  of s c i e n t i f i c  d i s -  
course ,  w i t h  motlnting evidence t h a t  p l a n t  and animal  v i r o l o g i s t s  are approaching 
t h e  levels of g e n e t i c  and biochemlcal s o p h l s t i c a t i o n  former ly  t h e  province  of 
b a c t e r i a l  v i r o l o g i s t s .  Having r e c e n t l y  a t t ended  t h e  Gordon Conference on Animal 
Cells and Viruses ,  I n a t u r a l l y  heard a good d e a l  of material f o r  t h e  second t i m e  
on t h i s  occasion.  My r epor t  w i l l  f ocus  p a r t i c u l a r l y  on items which were a t  
least  p a r t i a l l y  new t o  m e .  

The conference w a s  d iv lded  i n t o  symposia ( t h e  only  i t e m  on t h e  mornfng 
schedule) ,  workshops ( s i x  pe r  each of two af tc rnoon s e s s i o n s ) ,  and conve r sa t ions  
( o r  "pos t e r  s e s s ions , "  open throughout t he  day).  
q u i t e  rightly, to  summarize r e s u l t s  over  s e v e r a l  years, bu t  a number of p a r t i c u -  
l a r l y  i n t e r e s t i n g  i t e m s  emerged. 
Natharts Sr Brockman Iln two symposia and ob ta ined  from high  m u l t i p l i c i t y  passage 
s t o c k s  by complementation of ts mutants)  now inc lude  d e l e t i o n s  i n  t h e  r eg ion  of 
te rmina t ion  of r e p l i c a t i o n  (proving there i s  no  s i g n a l  f o r  t e r m h a t i o n )  and i n  
l a r g e  reg ions  of t h e  l a t e  genes ( t h e s e  murants can s t i l l  t ransform c e l l s ) .  The 
ribosomal b inding  s i t e  f o r  a s p e c i e s  of bronie mosiac v i r u s  RNA h a s  heen de te r -  
mined by Kaesberg e t  a l .  and has  several i n r e r e s t i n g  f e a t u r e s ,  p a r t i c u l a r l y  Its 
g r e a t  proximity t o  t h e  5 '  end ( t h e r e  are only 1 2  bases  from t h e  methylated blocked 
end t o  t h e  s t r u c t u r a l  gene) ,  and i t s  h igh  conten t  o f  A and U .  
symposium included promising (al though unf in i shed)  e f f o r t s  t o  l i n k  d e f e c t i v e  
i n t e r f e r i n g  (DI) p a r t i c l e s  of VSV (Hiiang), herpes  v i r u s  (Ben P o r a t ) ,  and lympho- 
r y t i c  chor iomeningi t i s  v i r u s  (Welsh) t o  p e r s i s t e n t  i n f e c t i o n s :  i n  all cases ,  
c y c l i c  growth of wild type and DI v i r u s .  the  mechanism of i n t e r f e r e n c e ,  and t h e  
n a t u r e  of t h e  D I  v i r u s  a r e  under s tudy .  Vi ruses  1ikel.y t o  be  d i r e c t  analogues 
of D I  animal v i r u s e s  have now been identified among p l a n t  v i r u s e s  as w e l l  
(Schneider ,  s a t e l l i t e  v i rus  of tobacco n e c r o s i s  v i r u s ) .  
which I and my col league ,  J . M .  Bishop, presented  papers ,  t h e r e  were several 
i t e m s  o f  i n t e r e s t :  Winocour's evidence t h a t  SV 40 p r e f e r s  some i n t e g r a t i o n  si tes 
dur ing  l y t i c .  i n f e c t i o n ,  b u t  c l e a r l y  u s e s  more than  one (Brockman & Nathans a g r e e ) ;  
h i s  demonstrat ion t h a t  an SV 40 mutant: can recombine wi th  viral DNA i n t e g r a t e d  
i n  UV-irradiated v i r u s  - transformed monkey cells;  S t e i n e r ' s  mounting evidence 
t h a t  c e l l  t ransformat ion  may be l i nked  i n  an i n t e r e s t i n g  way t o  f a i l u r e  of  
matura t ion  of c e r t a i n  f u c o l i p i d s ;  Weiss' r e p o r t  t h a t  t h e  p u t a t i v e  human leukemia 
agen t  may con ta in  a n  (unexplained) component ressembling t h e  endogenous baboon 
v i r u s ,  as w e l l  as t h e  component ressembling the  s imian sarcoma v i r u s ;  t h e  f a i l u r e  
of h i s  group t o  d e t e c t  DNA homologous t o  v i r a l  RNA i n  t h e  s t a r t i n g  leukemic cel ls  
casts cons ide rab le  doubt upon t h e  ro le  of t h i s  v i r u s  i n  t h e  e t i o l o g y  of human 
leukemia, d e s p i t e  much sugges t ive  evidence i n  f avor .  

Talks a t  t h e  symposia tended,  

The d e l e t i o n  mutants  of SV 40 (d iscussed  by 

The l a s t  day ' s  

I n  t h e  symposium i n  

The workshops g e n e r a l l y  c o n s i s t e d  of a r ap id  series o f  r e l a t i v e l y  s h o r t  
papers ,  w i t h  i n s u f f i c i e n t  time f o r  d i scuss ion .  Never the less ,  s e v e r a l  were 
no tab le .  In  t h e  p o l i o v i r u s  s e s s i o n ,  F e l l n e r  6 W i m m e r  have used RNA "f inger -  
p r i n t i n g "  techniques  t o  s tudy  genomic RNA's: a l l  s t r a i n s  can be r e a d i l y  d i s t i n -  
guished by t h e s e  techniques  and long  t r a c t s  of  po ly  r C  can be i d e n t i f i e d .  
F e l l n e r  h a s  sequenced t h e  ribosame b inding  s i te  f o r  EMC RNA, and W i m m e r  has 
ev idence  t h a t  t h e  poly A of p o l i o  RNA is  templated by poly U. 
assembly of procaps id  -+ pxovir ion + v i r i o n  is known i n  o u t l i n e ,  b u t  some pre- 
cursor-product  r e l a t i o n s h i p s  are unce r t a in ,  and i t  is n o t  clear how viral RNA 
g e t s  i n s i d e  t h e  p r o t e i n  s h e l l .  

The sequence of 

It i s  now agreed  t h a t  mengovirus RNA has  a 
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s h o r t  s t r e t c h  of po ly  A r equ t r ed  f o r  i n f e c t i o n  a t  t h e  3' termfnus (Burness) .  
Bal t imore claimed t h a t  p a r t i a l  t incoating of p o l i o  v i r i o n s  could be performed 
by plasma membrane p r e p a r a t i o n s  and nascent  c leavage  of p o l i o  po lyp ro te in  by 
e x t r a c t s  of w i n f e e t e d  cel ls .  

'En a g e n e t i c s  workshop, Vogt presented  evidence f o r  r e l a t i v e l y  s t a b l e  
he te rozygotes  of av ian  RNA tumor v i r u s e s  and desc r ibed  t h e  cond i t ions  which 
f avor  appearance of t ransformat ion-defec t ive  d e l e t i o n  mutants .  Stephenson 
desc r ibed  s e v e r a l  mutants  of MuLV - a t  least  one wtth  a l e s i o n  i n  reverse 
t r a n s c r i p t a s e  and one wi th  a d e f e c t  i n  p rocess ing  a v l r a l  po lyp ro te in  - and 
Fiel.ds presented  biochemical c h a r a c t e r i z a t i o n  of ts  mutants of r eov i rus .  
P r i n g l e  showed t h a t  f i v e  of t h e  s i x  complementation groups of VSV mutants  
could  be  ass igned  a known v i r a l  p r o t e i n .  Sug iu ra ' s  r e s u l t s  suggested t h a t  
t h e  i n f l u e n z a  d e l e t i o n  mutants  (van Magnus phenomenon) could be  l o c a t e d  i n  
s i n g l e  complementation group (I) def ined  by ts mutants .  

I n  the  i n t e g r a t i o n  workshop ( i n  which I spoke) ,  Gottesman desc r ibed  an 
e l e g a n t  -- i n  - v i t r o  system f o r  s tudying  e x c i s i o n  of lambda DNA. 
t h a t  as much as l 0 0 , O ~ ~  copies  of adenovirrts DNA w a s  p r e s e n t p e r  i n f e c t e d  ce l l  
and t h a t  some may be i n t e g r a t e d  (by r e s t r i c t i o n  enzyme tests) e a r l y  i n  t h e  l i f e  
c y c l e .  Nonoyama s t i l l  can ' t  dec ide  whether any Ebs te in  Barr v i r u s  DNA i s  i n t e -  
g r a t e d  (though he appears  no t  t o  see the  c i r c u l a r  EBV DNA so c l e a r l y  shown by 
L indah l ) .  Baluda claimed t h a t  i n f r e q u e n t l y  expressed av ian  tumor v i r u s  DNA 
w a s  i n t e g r a t e d  a d j a c e n t  t o  r e i t e r a t e d  c e l l  sequences,  and h igh ly  expressed DNA 
n e x t  t o  unique sequences only .  L i t t l e  w a s  new wi th  endogenous v i r u s e s ,  b u t  
Bentvelzen claimed t h a t  he had induced a v i r u l e n t  mammary tumor v i r u s  from 
C3Hf mice; t h i s  could be very  s i g n i f i c a n t  i f  i t  proves t o  b e  i d e n t i c a l  t o  t h e  
milk borne agent ,  MMTV-S. Other s e s s i o n s  I a t t ended  were n o t  worth r e p o r t i n g  
on. 

Raczko showed 

'I did n o t  engage i n  many "conversat ions"  (many of t h e s e  seemed r a t h e r  
c l i n i c a l . ) ,  b u t  one p rovoca t ive  d i s p l a y  (Hagemann) suggested t h a t  a tumor v i r u s  
might b e  imp l i ca t ed  i n  m a ~ a r y  cancer  i n  several rat: s t r a i n s .  

Of course ,  i t  i s  n o t  p o s s i b l e  t o  d e t a i l  h e r e  t h e  most impor tan t  encounters  
a t  a meeting of t h i s  s o r t  - d i s c u s s i o n s  wi th  f a r  f l u n g  v i r o l o g i s t s ,  i n  my own 
f i e l d  and o t h e r s .  I a m  g r a t e f u l  f o r  t h e  oppor tun i ty  t o  have p a r t i c i p a t e d .  
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